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DETAILED ACTION 


Claim Rejections - 35 USC § 103 


1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1, 3-8, 13, and 15-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shurboff (previously cited in Office Action 7/30/03). 

Regarding claim 1, Shurboff discloses a phase detector (Fig. 5) comprising: 
a first input (Fig. 5, element 528, column 4, lines 59-64) receives a first signal; 
a second input (Fig, 5, element 530, column 4, lines 59-64) that receives a second 

signal; 

a comparison circuit (Fig. 5, column 4, lines 46-58) that generates an output 
signal that is a function of a phase difference between the first signal and the second 
signal; and 

an operating point circuit (Fig. 5, column 2, lines 45-54, column 4, lines 50-67 
and column 5, lines 1-3) that maintains an operating point of the phase detector such that 
for a predetermined range of both positive and negative phase differences between the 
first and second signals, the output signal is generated as a substantially linear function of 
the phase difference between the first signal and the second signal. 
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Shurboff does not specifically disclose the substantial linearity of the output 
signal is due at least in part to a shifting of the operating point so that a nonzero output 
signal corresponds to a nonzero phase difference between the first and second signals. 
However, the operating circuit of the claimed invention solves the problem of charge- 
pump asymmetry by shifting the operating point of the phase detector. The operating 
point the phase detector is shifted by adding unequal delay circuits in the reset path of the 
phase detector (pg. 11, line 3-pg. 12, line 14, Figs. 12a- 12c). Shurboff does disclose 
solving the problem of charge pump asymmetry in a phase detector by equalizing the 
amounts of charge from the charge pumps by adding unequal delay circuits in the reset 
path of the phase detector (column 2, lines 45-54). This operation also linearizes the 
phase detector (column 2, lines 45-47). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that since shifting the 
operating point of the phase detector is simply shifting the phase detector from operating 
in a non-linear region to a linear region that the linearizing operation as taught by 
Shurboff (column 2, lines 45-54) is equivalent to shifting the operating point of the phase 
detector. Thus, claim 1 does not constitute patentability. 

Regarding claim 3, which inherits the limitations of claim 1, Shurboff discloses 
the output signal is an output current signal (Fig. 5, element 536); and 

the comparison circuit comprises: 

a first circuit (Fig. 5, block 502, column 4, lines 4-30 and 59-67) and column 5, 
lines 1-3) that asserts a first charge pump control signal in response to an edge of the first 
signal; 
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a second circuit (Fig. 5, block 504, column 4, lines 4-30 and 59-67) and column 5, 
lines 1-3) that asserts a second charge pump control signal in response to an edge of the 
second signal; 

a first charge pump (Fig. 5, block 506, column 4, lines 4-30 and 59-67) that 
contributes a positive current to the output current in response to assertion of the first 
charge pump control signal; 

a second charge pump (Fig. 5, block 508, column 4, lines 4-30 and 59-67) that 
contributes a negative current to the output current in response to assertion of the second 
charge pump control signal; 

reset logic (Fig. 5, elements 510, 512, and 514, column 5, lines 4-23) that supplies 
a reset signal to each of the first and second circuits in response to both of the first and 
second charge pump control signals being asserted, and 

wherein the operating point circuit comprises: 

a delay circuit (Fig. 5, block 512, column 5, lines 4-30) that delays at least one of 
the first and second charge pump control signals from being supplied to the reset logic, 
wherein a length of time that it takes the first charge pump control signal to be supplied 
to the reset logic is not equal to the length of time that it takes the second charge pump 
control signal to be supplied to the reset logic. 

Regarding claim 4, which inherits the Umitations of claim 3, Shurboff discloses 
the delay circuit delays only one of the first and second charge pump signals from being 
supplied to the reset logic (column 5, lines 4-30). 

Regarding claim 5, which inherits the limitations of claim 3, Shurboff does not 
discloses the delay circuit delays both the first and second charge pump signals from 
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being supplied to the reset logic. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that a second delay could have 
been implemented in the same manner as the first delay of Fig. 5 to delay the second 
charge pump signal Fig. 1 of Shurboff illustrates a second delay (block 1 12) for a 
second charge pumps signal. Thus, the delay circuit delaying both the first and second 
charge pump signals fi-om being supplied to the reset logic does not constitute 
patentability. 

Regarding claims 6-8, Shurboff discloses all the limitations of claims 6-8 (see 
rejection of claim 3-5 except the use of voltage control signals and voltage generators 
which use voltage to control the phase detector instead of current as taught by Shurboff 
However, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made that it is conventional to use voltage to control a phase detector 
(Ranger, U.S. Patent No. 4, 818, 950). It would have also been obvious that voltage 
could have been used to control the phase detector of Shurboff using the same basic 
components (instead of a charge pump which generates current, there would be a voltage 
generator which generates voltage, etc) without not having to redesign the circuit. Thus 
the use of voltage in the phase detector is deemed a design choice and does not constitute 
patentability. 

Regarding claim 13, the claimed method including features that correspond with 
subject matter mentioned above in the rejection of claim 1 is applicable hereto. 

Regarding claim 15, Shurboff discloses all the subject matter of 15 (see rejection 
of claim 1) including deactivating (column 5, lines 4-30) the first and second charge 
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pump control signals in response to both of the first and second charge pump control 
signals being asserted, and 

wherein the step of maintaining the operating point of the phase detector 
comprises: 

delaying (column 5, lines 4-30) at least one of the first and second charge pump 
control signals from affecting the deactivating step, wherein a length of time that it takes 
the first charge pump control signal to affect the deactivating step is not equal to the 
length of time that it takes the second charge pump control signal to affect the 
deactivating step. 

Regarding claim 16, which inherits the limitations of claim 15, Shurboff discloses 
the delay circuit delays only one of the first and second charge pump signals fi*om 
affecting the deactivating step (column 5, lines 4-30). 

Regarding claim 17, which inherits the limitations of claim 15, Shurboff does not 
discloses the delay circuit delays both the first and second charge pump signals from 
affecting the deactivating step. However, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made that a second delay could have been 
implemented in the same manner as the first delay of Fig. 5 to delay the second charge 
pump signal. Fig. 1 of Shurboff illustrates a second delay (block 1 12) for a second 
charge pumps signal Thus, the delay circuit delaying both the first and second charge 
pump signals from affecting the deactivating step does not constitute patentability. 

Regarding claims 18-20, Regarding claims 6-8, Shurboff discloses all the 
limitations of claims 18-20 (see rejection of claims 15-17) except the use of voltage 
control signals and voltage generators which use voltage to control the phase detector 
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instead of current as taught by Shurboff. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made that it is conventional to use 
voltage to control a phase detector (Ranger, U.S. Patent No. 4, 818, 950), It would have 
also been obvious that voltage could have been used to control the phase detector of 
Shurboff using the same basic components (instead of a charge pump which generates 
current, there would be a voltage generator which generates voltage, etc) without not 
having to redesign the circuit. Thus the use of voltage in the phase detector is deemed a 
design choice and does not constitute patentability. 

3. Claims 2, 9-12, 14, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shurboff (cited in Office Action 7/30/03) in view of Turner (IBM 
Technical Disclosure Bulletin cited in Office Action 7/30/03). 

Regarding claim 2, which inherits the limitations of claim 1, Shurboff discloses 
the phase detector is employed in a PLL, whereby an output frequency of the PLL is a 
fiinction of the output signal of the phase detector (Fig. 11, column 7, lines 61-64). 
Shurboff does not disclose the operating point circuit leaks a predefined portion of the 
output signal so as to prevent the leaked output signal from influencing the output 
frequency of the PLL. 

However, Turner discloses leaking a portion of the output signal in a PLL so as to 
adjust the PLL to prevent the leaked output signal from influencing the PLL (pgs. 2080- 
2081). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the operating point circuit of Shurboff with the 
teachings of Turner in order to all the PLL to adjust the phase difference between the two 
signals precisely to overcome production tolerances of the circuit. 
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Regarding claim 9, Shurboff discloses a PLL (Fig, 1 1) comprising 
a phase detector (Fig. 11, block 500) that comprises: 
a first input (column 7, hnes 50-52) that receives a reference clock signal; 
a second input (column 1, lines 50-52) that receives a feedback signal; and 
a comparison circuit (Fig. 11, block 500, column 7, lines 52-55) that generates an 
output signal that is a function of a phase difference between the reference clock signal 
and the feedback signal; 

an operating point circuit (Fig. 5, column 2, lines 45-54, column 4, hnes 50-67 
and column 5, lines 1-3) that maintains an operating point of the phase detector such that 
for a predetermined range of both positive and negative phase differences between the 
reference clock and feedback signals, the output signal is generated as a substantially 
linear function of the phase difference between the reference clock and the feedback 
signals; 

a loop filter (Fig. 11, block 1 102, column 7, lines 57-59) that generates a PLL 
output from the phase detector output signal; 

a circuit (Fig. 11, block 1 104, column 7, lines 59-61) that generates a PLL output 
signal that has a frequency that is controlled by the frequency control signal; and 

a frequency divider (Fig. 11, block 1 106, column 7, lines 61-64) that generates the 
feedback signal from the PLL output signal. 

Shurboff does not specifically disclose the substantial linearity of the output 
signal is due at least in part to a shifting of the operating point so that a nonzero output 
signal corresponds to a nonzero phase difference between the reference clock and the 
feedback signals. However, the operating circuit of the claimed invention solves the 
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problem of charge-pump asymmetry by shifting the operating point of the phase detector. 
The operating point the phase detector is shifted by adding unequal delay circuits in the 
reset path of the phase detector (pg. 1 1, line 3-pg. 12, line 14, Figs. 12a- 12c), Shurboff 
does disclose solving the problem of charge pump asymmetry in a phase detector by 
equalizing the amounts of charge from the charge pumps by adding unequal delay 
circuits in the reset path of the phase detector (column 2, hnes 45-54). This operation 
also linearizes the phase detector (column 2, lines 45-47). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made that since 
shifting the operating point of the phase detector is simply shifting the phase detector 
from operating in a non-linear region to a linear region that the linearizing operation as 
taught by Shurboff (column 2, lines 45-54) is equivalent to shifting the operating point of 
the phase detector. 

Shurboff also does not disclose one or more elements that leak a predefined 
portion of at least one of the phase detector output signal and the frequency control signal 
so as to prevent the leaked output signal from influencing the output frequency of the 
PLL. 

However, Turner discloses leaking a portion of the output signal in a PLL so as to 
adjust the PLL to prevent the leaked output signal from influencing the PLL (pgs. 2080- 
2081). Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the operating point circuit of Shurboff with the 
teachings of Turner in order to all the PLL to adjust the phase difference between the two 
signals precisely to overcome production tolerances of the circuit. 
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Regarding claim 10, which inherits the limitations of claim 9, Turner further 
discloses that the one or more circuit elements that leak a predefined portion of at least 
one of the phase detector output signal and the frequency control signal comprise: 

one or more circuit elements in the loop filter that leak a predefined portion of the 
phase detector output signal (pg. 2081) wherein the circuit element which produces the 
leakage is implemented in the filter to charge the filter. 

Regarding claim 11, which inherits the limitations of claim 9, Shurboff further 
discloses the circuit (Fig. 11, block 1 104, column 7, lines 59-61) that generates a PLL 
output signal that is controlled by the frequency control signal is a VCO. 

Regarding claim 12, which inherits the limitations of claim 9, Shurboff does not 
disclose the circuit that generates a PLL output signal that is controlled by the frequency 
control signal is a current controlled oscillator. However, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made that a current controlled 
oscillator could have been implemented to perform the same function as the VCO if 
current was being used to control the PLL. Thus, using a current controlled oscillator is 
deemed a design choice and does not constitute patentability 

Regarding claim 14, which inherits the limitations of claim 13, the claimed 
method including features that correspond with subject matter mentioned above in the 
rejection of claim 2 is applicable hereto. 

Regarding claims 21 and 22, the claimed method including features that 
correspond with subject matter mentioned above in the rejection of claims 9 and 10 are 
applicable hereto. 
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Conclusion 


Any inquiry concerning this communication or earlier communications from the 


examiner should be directed to Curtis B. Odom whose telephone number is 703-305- 
4097. The examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent AppUcation Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 


Curtis Odom 
July 8, 2004 



STEPHEN CHIN 
SUPERVISORY PATENT EXAMINEI 
TECHNOLOGY CENTER 2600 


